SPECIFICATION TITLE OF THE INVENTION: OPERATING APPARATUS FOR SOLAR RADIATION
SHIELDING DEVICE 5 TECHNICAL FIELD [0001] The present invention relates to an operation
apparatus for a sunlight shielding apparatus, for example, an operation apparatus configured to raise

or lower the screen of a roll blind, a pIeatedgﬂi'f:&ilF?éKu‘T.1 Iﬂic of a roll-up curtain. 10
BACKGROUND ART [0002] In a roll blind, a winding shatit'is rotatably supported between support

brackets-fiypg I J1° FIRETNY BN EGNAGFRIAGEN S AYSPARISESD ARG ET 2R ROABTIAM HR

winding shaft. By operating an operation apparatus to rotate the winding shaft in the screen winding
direction SHEERCRENGsIOVDGround the winding shaft and raised; in contrast, by operating the
operation apparatus to rotate the winding shaft in the screen unwinding direction, the screen is
unwound from the winding shaft and lowered. 20[0003] In the operation apparatus, a pulley is

rotatably, {g %(F he support brackets, and an endless operation chain is engaged with
the Elljlley. %gz% %g t e?(')f]éeration chain to rotate the pulley, the winding shaft rotates. 25 Prior Art

Documengg)Baient Documents [0004]  Patent Document 1: Japanese Unexamined Patent
Application Publication No. 2010-31592
The present invention relates to an operation apparatus for a sunlight

shielding apparatus, for example, an operation apparatus configured to raise or
lower the screen of a roll blind, a pleated screen, or the fabric of a roll-up curtain.
10
BACKGROUND ART
[0002]
In a roll blind, a winding shaft is rotatably supported between support
brackets fixed to the mounting surface, and a screen is suspended from and
15 supported by the winding shaft. By operating an operation apparatus to rotate
the winding shaft in the screen winding direction, the screen is wound around
the winding shaft and raised; in contrast, by operating the operation apparatus
to rotate the winding shaft in the screen unwinding direction, the screen is
unwound from the winding shaft and lowered.
20  [0003]
In the operation apparatus, a pulley is rotatably supported by one of the
support brackets, and an endless operation chain is engaged with the pulley.

By operating the operation chain to rotate the pulley, the winding shaft rotates.

25 Prior Art Documents
Patent Documents
[0004]
Patent Document 1: Japanese Unexamined Patent Application Publication

No. 2010-31592



Patent Document 2: Japanese Unexamined Patent Application Publication No. 2009-138326 Patent
Document 3: Japanese Patent No. 2994552 Patent Document 4: Japanese Patent No. 3181841 5
SUMMARY OF THE INVENTION PROBLEMS TO BE SOLVED BY THE INVENTION [0005] In the

above operatign a tus, the y is dis os between a d|n and the
support brackg'tgl XQB aﬁj‘ y, %ngap coer1 eslf)lon mgntoxt%m%ﬁ"ean‘ig;s%eo ep u Fey ocrguég%ﬁ ﬁéleor{l an
edge of tjq%_sg@@g_qryg%upport bracket. Thus, when the support brackets are ceiling-mounted on
the lower surface of the head of a window, there occurs a problem that a gap is formed between the
edge of the sdreéerand dbemiewiv@: héaplearesthBeakeme Nht 22435 through the gap. Particularly for a
roll blind mounted on a narrow window, the ratio of this gap to the width of the screen is increased,
which is undeER&sE ipm%ﬁﬁéﬂbe&ﬁﬁ@&%wp’é%ﬁt Ba&fiérk 1 discloses an operation
apparatus for a roll blind where a 20 pulley having an operation chain engaged therewith is located
below a ceiling-mounted winding shaft and thus the gap between an edge of a screen and a window

frame is ONCSAFP OF THHANVENFIONWINdIng shaft of this operation apparatus is face-to-face
25 mounted, a bracket supporting the pulley overhangs the room, which is undesirable in terms of
appearaiRROBLEMS TO BE SOLVED BY THE INVENTION
[0005]
In the above operation apparatus, the pulley is disposed between an end of
10 the winding shaft and the support bracket. Accordingly, a gap corresponding to
the thickness of the pulley occurs between an edge of the screen and the support
bracket. Thus, when the support brackets are ceiling-mounted on the lower
surface of the head of a window, there occurs a problem that a gap is formed
between the edge of the screen and the window head and therefore light leaks
15 through the gap. Particularly for a roll blind mounted on a narrow window, the
ratio of this gap to the width of the screen is increased, which is undesirable in
terms of appearance.
[0006]
Patent Document 1 discloses an operation apparatus for a roll blind where a
20 pulley having an operation chain engaged therewith is located below a
ceiling-mounted winding shaft and thus the gap between an edge of a screen and
a window frame is reduced.
[0007]
However, if the winding shaft of this operation apparatus is face-to-face
25 mounted, a bracket supporting the pulley overhangs the room, which is
undesirable in terms of appearance.
[0008]
The same goes for an operation apparatus disclosed in Patent Document 2.

If the winding shaft of an operation apparatus is face-to-face mounted, a bracket
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[0008] The same goes for an operation apparatus disclosed in Patent Document 2. If the winding
shaft of an operation apparatus is face-to-face mounted, a bracket supporting a pulley overhangs the
room. [0009] Patent Document 3 discloses an operation apparatus where the operation cord pulling
direction can be {;hanlged tﬁ a front-pack dir,é ction, However, 5 changing the operation cord pulling
directionsfléé)ﬁf)erslpe% A ﬁ¥e°d’lﬁr emember. f88f6] Patent Document 4 discloses a roll blind
where thﬁ)@@gy cover opening direction can be adjusted. However, this roll blind has a problem that
adjusting 10 the opening direction requires rotating a lock pin, thereby making the adjustment

operation conffritatedD B idedrt GbjdicicddHes Erasepe iatdmt capip Ao inoyicehama pheatqre epparatus
for a sunlight shielding apparatus where the gap between the edge of the sunlight 15 shielding

material 8AEhEWIHASWHESHEQE requtdeca s ReRE ol rRaktPBit thetkaciseslientne FRWFYSEH be
prevented.iliaut haying g eplacs s, gHide e PaSHster g g shatt s oglinognonpred
member.
[0010]
Patent Document 4 discloses a roll blind where the pulley cover opening
direction can be adjusted. However, this roll blind has a problem that adjusting
10 the opening direction requires rotating a lock pin, thereby making the
adjustment operation complicated.
[0011]
An object of the present invention is to provide an operation apparatus for a
sunlight shielding apparatus where the gap between the edge of the sunlight
15 shielding material and the window frame is reduced and where overhang of the

bracket over the room can be prevented without having to replace the guide

member, whether the winding shaft is ceiling-mounted or face-to-face-mounted.

MEANS FOR SOLVING THE PROBLEMS
20 [0012]
According to the present invention, a sunlight shielding apparatus includes:
a winding shaft rotatably supported by a pair of support brackets fixed to a
mounting surface; a sunlight shielding material configured to be raised or
lowered based on rotation of the winding shaft; a pulley provided in a region
25 adjacent to one end of the winding shaft; an operation cord engaged with the
pulley; and a drive mechanism configured to rotationally drive the winding shaft
on the basis of an operation of the operation cord. The drive mechanism
includes: a case rotatably supporting the pulley, being rotatable with respect to

the support bracket, and hanging from the support bracket by self-weight; and a
3



MEANS FOR SOLVING THE PROBLEMS 20[0012] According to the present invention, a sunlight
shielding apparatus includes: a winding shaft rotatably supported by a pair of support brackets fixed to
a mounting surface; a sunlight shielding material configured to be raised or lowered based on rotation

of the winding_shaft; anpulle rovided in.a region 25 adjacent to one end of.the wi dting shaft; an
. trarrsmissio m%:%ams]itfl dlsr%) e&f on case an COla %gur{:c{] oS trans
operation cord engaged wi e pulley; and a drive mecnanism configure rotationally drive the

winding sgfirasihs bRsiSaliRY) epetation Rfing Qperation cord. The drive mechanism includes: a
case rotatably supporting the pulley, being rotatable with respect to the support bracket, and hanging

from the (pd}t bracket by self-weight; and a transmission mechanism disposed on the case and
configured to transmit rotation of the pulley to the winding shaft. [0013] In one aspect of the present

invention, the Ehs@5refAsRBH RIS RES8GRhdiY fedivBndierdtagbIpPLeissarby Bydwpatule fixed
to the SURPOI RIACKEL NI (PR IR IDClTII 2 meta piate 13 Dilerably afadhed (o e cpse-
bracket, and a rotation plate including a metal plate is preferably attached to the
case.
[0014]

In one aspect of the present invention, the case preferably has a through

10  hole through which the spindle can be passed and a shaft adjacent to the
through hole, and the rotation plate is preferably fitted to the shaft.

[0015]

In one aspect of the present invention, the pulley and the transmission
mechanism are preferably supported between the case and the rotation plate.

15 [0016]

In one aspect of the present invention, at least one of the case and the
rotation plate is preferably provided with a holder holding the case and the
rotation plate on the support bracket at any angle.

[0017]

20 In one aspect of the present invention, a base end of the case is preferably
rotatably supported by the spindle fixed to the support bracket; the transmission
mechanism preferably includes a plurality of spur gears; the first spur gear in
the train of the spur gears is preferably formed integrally with the pulley; and the
pulley is preferably formed in such a manner to protrude from the first spur gear

25 toward a center of the winding shaft in the axial direction thereof and supported
by a front end of the case.

[0018]
In one aspect of the present invention, the case is preferably provided with a

cover covering the pulley, and the cover preferably protrudes from the case
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[0014] In one aspect of the present invention, the case preferably has a through 10 hole through which
the spindle can be passed and a shaft adjacent to the through hole, and the rotation plate is preferably
fitted to the shaft. [0015] In one aspect of the present invention, the pulley and the transmission
mecham?m aredptrﬁfCerabI supp rteg)vg)ea/veen hefcase[ and the r8tat|8{11(pla§ .e}g[)qms] In one

aspect o ?h“éapr)resentclﬁ\rlleﬁ ion, atjeast onebot aetc%%ehfna)fﬁ%l fotation plate is préferably provided

with a hqlggrlbﬁlding the case and the rotation plate on the support bracket at any angle. [0017] 20In
one aspect of the present invention, a base end of the case is preferably rotatably supported by the
spindle fixed tntherseipaspidatackitttiee pansmmssiomvaretibanisth orefenabiyissiade nacplsalitymof spur
gears; the first spur gear in the train of the spur gears is preferably formed integrally with the pulley;
and the RGP fdRBIVISENed inEivs aSfrRinE B pFbtrite HEHnMitR spg g@3Hieyiowdkd a
center of.th[% 1yvnilneo(llri\aclltghaft in thI(;:1 gxlilal cgir%q%'llqn { ereafr 1a‘llnd su [%prtedé)y éstf ont end. of the case.

[0018] Thene aspect Stifie pressen?lnven ion, e Caseds gre efra%f)l/ provi EWIth 'S e Ver %%%ring

the DQ“%&H%LH%&%EM&%@P'Y&EEW%? ?H@“iﬁl%ﬁ%%@ii&‘é{%@aﬁﬂ%&?ﬁ&ewmﬁg"m. shaft in
the axial direction thereof [0019] In one aspect of the present invention, the transmission

mechanifd®@dferably includes: a drive gear formed integrally with the pulley; an 5 intermediate gear

meshed with the drive gear; and a transmission gear configured to transmit rotation of the intermediate
gear to the Wi%iﬁﬁ%ﬁ&@.emf)}he present invention, the case is preferably provided with a

guide configured to guide the operation cord, and the guide preferably opens
10 downward.
[0021]

In one aspect of the present invention, the drive mechanism and the case
are preferably disposed in such a manner to be axisymmetric in front-back
directions.

15 [0022]

According to the present invention, a sunlight shielding apparatus includes:
a winding shaft rotatably supported by a pair of support brackets fixed to a
mounting surface; a sunlight shielding material configured to be raised or
lowered based on rotation of the winding shaft; a pulley in a region adjacent to

20 one end of the winding shaft; an operation cord engaged with the pulley; and a
drive mechanism configured to rotationally drive the winding shaft on the basis
of an operation of the operation cord. The drive mechanism includes: a case
rotatably supporting the pulley, hanging from the support bracket, and being
rotatable with respect to the support bracket in front-back directions in such a

25 manner to be inclined at an angle corresponding to a pulling angle in front-back
directions of the operation cord; and a transmission mechanism disposed on the
case and configured to transmit rotation of the pulley to the winding shaft.
EFFECT OF THE INVENTION
[0023]



In one aspect of the present invention, the case is preferably provided with a guide configured to guide
the operation cord, and the guide preferably opens 10 downward. [0021] In one aspect of the
present invention, the drive mechanism and the case are preferably disposed in such a manner to be

axisymmetric chrgp&lbac gir{%cetior}s.s%S QZ‘ZIL t%ccolrgip to tshebq(rae%gnt irn\‘/ggtCioQ aosuanL%gtn
shielding appara?us incrades: a wi%cﬁng Shaft ro]ila%alrojly suppcPr?ec? ]by a paiPo? supporft1 brRCkets Tixed to

a mount_'agﬁaf@&fé fosup 'éﬁiﬁﬁ@ﬁ!%@ﬁéi&ﬁ&%‘%!ﬁ%ﬁ%@%ﬁé}% aisegyy Inweradbased gpd efation

of the winding shaft; a pulley in a region adjacent to 20 one end of the winding shaft; an operation cord

engagedtiithsthe lpgheys hiwd & nlgjven atechansmicohéigured]torr ofedinreally drévhitedwandingvsieatt on

the basis of an operation of the operation cord. The drive mechanism includes: a case rotatably

supportiRy 8 pfe Pt hﬁh@iﬁ@”%ﬁﬁ%@@pﬁbﬁ BRRIKetCARd PRy FBea Rl With paEpdra Yingeto

sup%ort tll%aclléet int ront-ba&k directigns in uctqqgr@hmanner to be iﬁglt{'{]ed ata angrlr(iztocorgc[e%io%r}ding
atr

toa puIIingpanﬁFe in froRtBack difectons of the opera |0?1N%:I(1)%?§n8 ansnmissiorr mechanism

disposedr9R:the Gase-ang sepfigured to transmit rotation of the pulley to the winding shaft. EFFECT
OF THE INVENTION [0023] According to the present invention, it is possible to provide an
operation apparatus for a sunlight shielding apparatus where the gap between the edge of the sunlight
shielding_material and the window frame is reduced and where overhang of the bracket over the room

can be p%%ﬁ@m%&lm&}%@? rgﬁ@aﬁé\waﬁﬁember, whether the winding shaft is
ceiling-nmw%(]: or face-to-face-mounted. BRIEF DESCRIPTION OF THE DRAWINGS [0024] 10FIG.
1 is a front view showing a roll blind. FIG. 2 is a longitudinal sectional view showing the roll blind. FIG.

3 is g sectiongiiew SEQVRGARNIPRTSHRARRGWE blind.

FIG. 2 is a longitudinal sectional view showing the roll blind.
FIG. 3 is a sectional view showing an operation apparatus.
FIG. 4 is an exploded perspective view showing the operation apparatus.
FIG. 5 is a drawing showing an operation of the operation apparatus.

15 FIG. 6 is a drawing showing an operation of the operation apparatus.
FIG. 7 is a drawing showing an operation of the operation apparatus.
FIG. 8 is a drawing showing an operation of the operation apparatus.
FIG. 9 is a front view showing the roll blind.
FIG. 10 is a rear view showing the roll blind.

20 FIG. 11 is a plan view showing the roll blind.
FIG. 12 is a bottom view showing the roll blind.
FIG. 13 is a right side view showing the roll blind.
FIG. 14 is a left side view showing the roll blind.
FIG. 15 is a partially enlarged perspective view showing a portion XV-XV’ of

25 FIG. 9.

EMBODIMENTS
[0025]

Now, one embodiment of the present invention will be described with
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FIG. 4 is an exploded perspective view showing the operation apparatus. FIG. 5 is a drawing showing
an operation of the operation apparatus. 15 FIG. 6 is a drawing showing an operation of the operation
apparatus. FIG. 7 is a drawing showing an operation of the operation apparatus. FIG. 8 is a drawing

hovi A SBSINn RS SRASlen SHpRe, G A e T e UG i 1

. a
IS a rear view snowing the ro IS a n view snowing he I‘O]ﬂ

bottom viey showine: el Rl DBIsR He a8 Yiews RN gdheteHiiRd nidantédoa left

side view showing the roll blind. FIG. 15 is a partially enlarged perspective view showing a
portion XivoXYVeald2561 G .fBa il B O BNTis 0 25 iNdiv3 drer erabobignstpgicite priesemt grvehtion
will be described with reference to the drawings. In a roll blind shown in FIGS. 1 and 2 and FIGS. 9 to
15, suppSHPAEkdsakaRY 26 HeflidiRg a metal plate material are mounted on both ends of a frame
1, and ?T,@i@ai shaft 3 is rotatably supported between the support brackets 2a and 2b. 5[0026]

The fra iS fixed to a mounting surface by mounting brackets 13. In the roll blind shown in FIGS. 1

and 2, the framgelsisselingpuniad ena Aoz PRHLIRG SHHaseiTNBRRE: MY b§) the

face-to-face mounted on a vertical mounting surface or mounted on an inclined mounting surface.
10[0027rolIThikngp prosdy eroFdG8rek n dd2gtthehird todHei wicdding smath By tedtl @aveeigbtibanbab
attached to the lower ed?e of the screen 4. When the winding shatft 3 is rotated in the screen winding
direction #815¢H8E&N SHEIARSUNd BRGUACATRE WindiRy shaftfaemdadrRed; WREGE viiRdingvsiaiealis

rotated in the screen o .
mounting surface or mounted on an inclined mounting surface.

10 [0027]

The upper edge of a screen 4 is attached to the winding shaft 3, and a weight
bar S is attached to the lower edge of the screen 4. When the winding shaft 3 is
rotated in the screen winding direction, the screen 4 is wound around the
winding shaft 3 and raised; when the winding shaft 3 is rotated in the screen

15 unwinding direction, the screen 4 is unwound from the winding shaft 3 and
lowered.
[0028]

The support bracket 2a is provided with an operation apparatus 6

configured to rotationally drive the winding shaft 3. The operation apparatus 6
20 has an endless ball chain 7 handing therefrom. By operating the ball chain 7,

the winding shaft 3 is rotated. FIG. 1 shows a roll blind for right-side operation

where the operation apparatus 6 is mounted on the right end of the frame 1.

[0029]

Next, the specific configuration of the operation apparatus 6 will be

25 described with reference to FIGS. 3 and 4. The base end of a spindle 8

extending in the axial direction of the winding shaft 3 is attached to a lower

portion of the support bracket 2a by a screw 9.

[0030]

The base end of a case 10 including a synthetic resin is rotatably supported

7



15 unwinding direction, the screen 4 is unwound from the winding shaft 3 and lowered. [0028] The
support bracket 2a is provided with an operation apparatus 6 configured to rotationally drive the
winding shaft 3. The operation apparatus 6 20 has an endless ball chain 7 handing therefrom. By

operating the ball chain 7, the winding shaft 3 is,rotated. . 1 shqws a rqll blind ight-side
e o AL e T e o b R Sl hobB5r 08, e

operatiorr wiiere e operation app S moun en rame

specific gepfigy{atea thﬁ@reﬂ%é{h%h@pII_?{%%%@d’ﬂ'&?&gﬁ@&?@ﬂ@%%ﬁg’i@fﬁﬁgCl?ﬂ?s'ﬂ%ﬁa@tand
4. The base end of a spindle 8 extending in the axial direction of the winding shaft 3 is attached to a
lower portidrpobthedingptotlad kéte? alnysostiera SkfABD] The base end of a case 10 including a
synthetic resin is rotatably supported by the base end of the spindle 8. The case 10 has a through hole
11 for pa&(ﬂ?glihe spindle 8 therethrough. Disposed adjacent to the through hole 11 is a shaft 12

protaiing oWy e SUpPRILIIACke! 22 00l opsachen o e Sz o p o Rl A,

including a metal platé similarto the sup rac IS, n plate as a‘through

hole 22 thsaugh which the,shaftet2san he,passednandtheishafideeia passethtraughsthe droagh

hole 22. The rotation plate 14, which is sandwiched between the case 10 and the support bracket 2a,
rotates infegralhwithitle thseshaftsii?) daen1I0espimsie @, zanal rttatioh sftatt) rst ghimssaxish #deghiction
between the inner peripheral surface of the through hole 11 of the case 10 and the spindle 8 is set to a

small valthesthridghe Rake 28 -ustf iagioRoMate indibishsanrdinhrerdstipes?] trhe

rotation plate 14 .has,. helow the through hole 22, a gujde groove 23 hayijng,an about 180-degrge arc
chape coSTettbh Ko T SR T2 Zab b p i DR s bgRg e

profyidingjiiefbesguide grenueids. EhamotaientRiaieldand the-casedOratqiais reidtiveiodhe
support bracket 2a in the about 180-degree range, where the engaging
peripheral surface of the through hole 11 of the case 10 and the spindle 8 is set
to a small value so that the case 10 usually hangs from the spindle 8 by
self-weight thereof.
[0032]

15 The rotation plate 14 has, below the through hole 22, a guide groove 23
having an about 180-degree arc shape centered on the through hole 22. The
support bracket 2a has an engaging protrusion 24 protruding into the guide
groove 23. The rotation plate 14 and the case 10 can rotate relative to the
support bracket 2a in the about 180-degree range, where the engaging

20 protrusion 24 can move in the guide groove 23.

[0033]

The case 10 has, on a lower portion thereof, that is, on the front end thereof,
a shaft 25 protruding toward the rotation plate 14, and a pulley 15 is rotatably
supported by the shaft 25. Using a fixing screw 27 inserted into the center of

25 the shaft 25 through a through hole 26 of the rotation plate 14, the rotation plate
14 is fixed to the case 10 in such a manner to cover a side portion of the case 10.
[0034]

The ball chain 7 is engaged with the pulley 15. The case 10 has a guide 28

adjacent to the ball chain 7 engaged with the pulley 15. The guide 28 is
8



20 protrusion 24 can move in the guide groove 23. [0033] The case 10 has, on a lower portion
thereof, that is, on the front end thereof, a shaft 25 protruding toward the rotation plate 14, and a pulley
15 is rotatably supported by the shaft 25. Using a fixing screw 27 inserted into the center of 25 the

shat 25 oo fvpuoh e 28 e oo poe 14, e toralon et 14 s et e cage 10

. 1 C % (0)
in such a'manfier to cover a side portion of the case IS engaget! with the

pulley 15hkhg¢res 18 hagRopide <8 39iacsaEIRdee. 8all Chalh foergseethy R deuIiey 42 dde

guide 28 is configured to guide the ball chain 7 to prevent the ball chain 7 from coming off the pulley
15. The guioe38 adsliraerntés anacdetdoraaalehngthre g béyt 18 arid ditogy sthedtfrdrmthh e asa=l0
toward the center of the winding shaft 3 in the axial direction thereof The guide 28 has an %perture 29

which opgiseléamiisgcahd 5 e BalfendthiagalysRFoYs $2 Bpurbrapnsobaspward g8 gear

16 i%forrﬂ%d gl&t1 gé%%r\{v' an axia;tlhsigle or{'on of th%?ru”%Y)lS’ that is, a side portion thereof opposed
a : P

to the rotation plate In g}ﬁg Wor S, u Feie}}i%rpro rudes from the drive gear 16 toward the

center of[gj@gg']nding 10 shaft 3 in the axial direction thereof [0036] The case 10 rotatably supports
an intermediate gear 17 which is located over the drive gear 16 and meshed therewith. The spindle 8
rotatably suppaitsetgeasnissofogeasd 8angealktyl with the mténunadiatecyemmildf Aoeqrdlbeyy] 35
rotation of the pulley 15 is transmitted through the drive gear 16 and the intermediate gear 17 to the

t_ransmisgkaht§§ga1%'dm@3>r}iorirﬁ§qrsﬁf @@dpesﬂ?et@aﬁ%s@mgéﬁiﬁog}aaﬂq@ id fitte dPERHWOTRBICh is
fitted to the W'”%ﬁﬁ\fﬁ%t% %Q'fﬁ%% &%eragﬁgtge“%gg}hy éﬁ:]%ﬂ{ﬁ%j'ﬁ{‘egceeaﬁt@ 29 {Rteatesxfé‘?ng%ur

winding s Srt3! ive gear € interme ear ransmission gear 13 are
geglig conplitftinga {ranaRispin-Coeiianisaprdgr transmitting rotation of the pulley 15 to the winding

shaft 3. The drive gear 16 is the first gear in the spur gear train; the transmission gear 18 is the last
gear thell@036]
The case 10 rotatably supports an intermediate gear 17 which is located
over the drive gear 16 and meshed therewith. The spindle 8 rotatably supports
a transmission gear 18 engaged with the intermediate gear 17. Accordingly,
15 rotation of the pulley 15 is transmitted through the drive gear 16 and the
intermediate gear 17 to the transmission gear 18.
[0037]
The front end of the transmission gear 18 is fitted to a cap 19 which is fitted
to the winding shaft 3. Accordingly, the rotation of the transmission gear 18
20 rotates the winding shaft 3. The drive gear 16, the intermediate gear 17, and
the transmission gear 18 are spur gears constituting a transmission mechanism
for transmitting rotation of the pulley 15 to the winding shaft 3. The drive gear
16 is the first gear in the spur gear train; the transmission gear 18 is the last gear
therein.
25 [0038]
Disposed between the transmission gear 18 and the spindle 8 is a brake
apparatus 20. The brake apparatus 20 is disposed on the outer peripheral
surface of a brake drum 31 and has protrusions at both ends thereof. The

brake drum 31 is supported by the spindle 8 in such a manner to be rotatable

9



25[0038] Disposed between the transmission gear 18 and the spindle 8 is a brake apparatus 20.
The brake apparatus 20 is disposed on the outer peripheral surface of a brake drum 31 and has
protrusions at both ends thereof The brake drum 31 is supported by the spindle 8 in such a manner to

be rotatable integrall iththes indle, 8 and unmovable in the axial direction of t indle 8, The
e R Ele B BB ARS T LR Al RS e

. C 11
transmission‘gea ereon a con gure egrally therewl

convex PPHIOR-3A eRNAGHHNE RICTESIRRS Aftatialne By &P RAIs IR sia Snels (18 tisgase, 30

degrees). When the 5 convex portion 30 contacts the protrusions, the brake apparatus is deactivated,
allowing theegapllP theotatd thtased e rotativexofibetivanspdissiontgess 1h el herbtakeiapparaftes
prevents the cap 19 from rotating based on rotation torque transmitted from the Windin&shaft 3 to the

cap 19. [DOBYJ18IP¥h& opesdasrr Bpneatddls nglolify s, grseastOL0lestease rotitibtiplEis 14

and he Qeals 16, 17,2004, and the ke accommadated herchenieen are formed n sych 3 ranner
to be axisymme)ftr‘tl)c |n]t(I21e I’OFI(E- ac,%( Irec IOHS Wl%ﬁ respect to %ﬁe cen‘rflé)rp(% t%e Spindle 8. More ™’

specificaly, £86L0-4nd3he rlpdiRnIaiel ¥ 200hE WeR TG ra At 4B ANskihellike The

accommodated 15 therebetween are symmetric with respect to a plane including the axis lines of the
shafts 12baalt& 5 o tirg lpr évismpessibée damdéntftoeopetationgapparatusi® oottiedafttemndwét the
frame 1 to form a roll blind for left-side operation. [0040] 20As shown in FIG. 1, a spring motor 21

includingtBiardiiktesi fspamdhe ardpsdeg shatteddothfeAiRdidy shaft 3 in the winding shaft 3. One

end of thﬁ) ing motor 21 is fixed to the support bracket 2b; the other end thereof is fixed to the inner
peripheral surface of the winding shaft 3. When the winding shaft 3 is rotated in the screen unwinding

dirgefion and fhugBe peiesioh iaietahShe AR SPHAE MR R Lt BOTesRN et Hee WHEAHBA

winding shaft 3 is rotated in the screen winding direction, the energy stored in the spring motor 21
reduces pperatich dord ¢ heqgerads tbGothle thedwikding dhaft 3i6dddentpdticets Gidchebeperation
apparatus for the roll blind thus configured will
are formed in such a manner to be axisymmetric in the front-back directions
with respect to the center of the spindle 8. More specifically, the case 10 and
the rotation plate 14, and the gears 16, 17, and 18 and the like accommodated

15 therebetween are symmetric with respect to a plane including the axis lines of
the shafts 12 and 25. Accordingly, it is possible to mount the operation
apparatus 6 on the left end of the frame 1 to form a roll blind for left-side
operation.

[0040]

20 As shown in FIG. 1, a spring motor 21 including a torsion coil spring is
disposed at an end of the winding shaft 3 in the winding shaft 3. One end of the
spring motor 21 is fixed to the support bracket 2b; the other end thereof is fixed
to the inner peripheral surface of the winding shaft 3. When the winding shaft 3
is rotated in the screen unwinding direction and thus the screen 4 is lowered, the

25  spring motor 21 stores energy. Thus, when the winding shaft 3 is rotated in the
screen winding direction, the energy stored in the spring motor 21 reduces
operation force required to rotate the winding shaft 3.

[0041]

Next, effects of the operation apparatus for the roll blind thus configured will

10



be described. [0042] As shown in FIGS. 2 and 5, during non-operation of the ball chain 7, the case
10 and the rotation plate 14 of the operation apparatus 6 hang down from 5 the support bracket 2a,
and the centers of the drive gear 16 and intermediate gear 17 are located on a vertical line passing
through th 8enter.]5)féhe transmission gear 18. [0043] By operating the ball chain 7 in the screen
lowering dffrecﬁhsocnr,1 Potation of the 10 pulley 15 is transmitted through the drive gear 16, the

intermeccijl@ ar 17, and the transmission gear 18 to the winding shaft 3. Thus, the screen 4 is
unwound from the winding shaft 3 and lowered, so that the spring motor 21 stores energy. [0044]
By releasing tAs dibehainn/ EfteBthe scrdeh, 4diatovge reoteotherdesiredl SHweighl] itledirake the
apparatus 20 is activated and thus the screen 4 is maintained at the desired height. [0045] In

contrast, 436 pEPating tHeoatetan Piatthd $pEsReLRREAdIRR AP ASATvH O AR H Ry S1em

transmitted to the windjng shaft 3 and thus, the 20 screen 4,is wound around the winding shaft 3 and
cd ae e BASREr J T4 RO R RHEET e W T e A

the Scr?eg%ér [00AGL He digingdhe 8ROVE Serafthiaiging/ '9‘é(§§iﬁgg0@ﬁﬁ%q,9gh“’cﬁ@aﬂ&kﬂ€éﬁ Tois 2Rdpulled
down diagonally toward the room, the case 10 and the rotation plate 14 rotate integrally in such a
manner todedntiswdnwvghaed@ect to the vertical line, as shown in FIG. 6. Then, by releasing the ball

chain 7, the case 10 and the rotation plate 14 hang from the spindle 8 and restore a state shown in

FIG. 5. [082#3]

By operating the ball chain 7 in the screen lowering direction, rotation of the
10  pulley 15 is transmitted through the drive gear 16, the intermediate gear 17, and
the transmission gear 18 to the winding shaft 3. Thus, the screen 4 is unwound
from the winding shaft 3 and lowered, so that the spring motor 21 stores energy.
[0044]
By releasing the ball chain 7 after the screen 4 is lowered to the desired
15 height, the brake apparatus 20 is activated and thus the screen 4 is maintained
at the desired height.
[0045]
In contrast, by operating the ball chain 7 in the screen raising direction,
rotation of the pulley 15 is transmitted to the winding shaft 3 and thus the
20 screen 4 is wound around the winding shaft 3 and raised. At this time, the
energy stored in the spring motor 21 reduces operation force required to wind
the screen 4.
[0046]
If, during the above screen raising/lowering operation, the ball chain 7 is
25 pulled down diagonally toward the room, the case 10 and the rotation plate 14
rotate integrally in such a manner to be inclined with respect to the vertical line,
as shown in FIG. 6. Then, by releasing the ball chain 7, the case 10 and the
rotation plate 14 hang from the spindle 8 and restore a state shown in FIG. 5.

[0047]
11



The case 10 and the rotation plate 14 can rotate in the range of the guide groove 23 in the front-back
directions (in the left and right directions in FIG. 6). Assuming that the operation apparatus 6 is
mounted on the left end of the frame 1, when the ball chain 7 is pulled down diagonally toward the
room, the casg,10 5 and the rotation plate 14 rotate as shown by a chain Jine in FIG. 6. [0048]. , As
oo above, T CAR R0 B T EOIRtE Ho Car e A Pt Mt e 2 o R ect 0

the supperLBRackef 23 {BR) i BHCHA MAMREI ISR (el ined At RN S ICOHESRNSIRG P ProuI )9
angle in the 10 front-back directions of the ball chain 7 (the inclined angle of the ball chain 7 with

respect tAsbendrigahate)h 0048} atibiGaFshcvrs e Gasenvchenecith e fraie 1k tifaehd alboie fol dblnd is
face-to-face-mounted on a vertical surface, such as a wall. In this case also, the 15 case 10 and the

rotation plat¥ienatisnhait alakang wopvtirdspawir diqgene]ly Bysaridd asrathetbsIcassin @

diagonally tqward the room in qrder to raise or lower the screen 4, the case 10.and the rotation plate
14 rgtate%ﬁﬁevé?éql);?fastﬁ% ® lr%%enrigr it aieinac mS(g v‘m%etr)gs%(gc %htr%len\(/eelr |C%ﬁhi§'as shown in FIG. 8.
20 By relggsing the ball chain 7, the case 10 and the rotation plate 14 restore a state shown in FIG. 7.
[0051] The operation apparatus for the roll blind thus configured can show the following advantages.
25[0052] (129 h=epullepdbd)atirg dasdall@raid 7 térgageat thareyitteisllécatad betaetha winding
shaft 3 in an area adjacent to one end of the winding shaft 3. That is, the pulley 15 is not coaxial with

the windifgRHArRS<ARESIEHHIN® M Rot e’k dry B festipPepaderfsiknk Balldylls Beiiaeh te
vindng SRS e SRPRTLACEe e A SR SRR Lo e AR e
10  front-back directions of the ball chain 7 (the inclined angle of the ball chain 7
with respect to the vertical line).
[0049]

FIG. 7 shows a case where the frame 1 of the above roll blind is

face-to-face-mounted on a vertical surface, such as a wall. In this case also, the
15 case 10 and the rotation plate 14 automatically hang from the spindle 8.
[0050]

By pulling down the ball chain 7 diagonally toward the room in order to raise
or lower the screen 4, the case 10 and the rotation plate 14 rotate integrally in
such a manner to be inclined with respect to the vertical line, as shown in FIG. 8.

20 By releasing the ball chain 7, the case 10 and the rotation plate 14 restore a state
shown in FIG. 7.
[0051]

The operation apparatus for the roll blind thus configured can show the

following advantages.
25  [0052]

(1) The pulley 15 having the ball chain 7 engaged therewith is located below
the winding shaft 3 in an area adjacent to one end of the winding shaft 3. That
is, the pulley 15 is not coaxial with the winding shaft 3. Accordingly, it is not

necessary to reserve space for the pulley 15 between the winding shaft 3 and the

12



(2) Since the gap between the edge of the screen 4 and the support bracket 5 2a can be reduced,
leakage of light through the gap can be prevented. Particularly for a roll blind mounted on a narrow
window, it is possible to reduce the gap between the edge of the screen 4 and the window frame to
improve the a rance. [0054] 1 é\B Since.the case 10 s rting the ey 15, the drive r 16,
and the TP PEH LR 2 Foand the S0 piats PP SRmhetitd TH Cacb R o SH P e
8 of the windingrshaft3the casentD @pddhe patiBRRIREg D4 do not protrude toward the room. [0055]
15(4) The case 10 and the rotation plate 14 vertically hang from the spindle 8 by
self-weigltO&Jordingly, whether the frame 1 is ceiling-mounted, face-to-face-mounted, or mounted on
a diagonal wall, it is possible to hang down the case 10 and the rotation plate 14 from the spindle 8

without requirlrdy SiaRathe HabehfdmicsTna 1§ fEerRItbEr seofees8] andhha/rEP R bAT_AkSE 7 is

pulled dayn diagonally, the case 10 and the rptation plate 14 rotate integrally in such a manner jo be
e, JLcoRa: (e tre oG o P e ol a1 R Ebbe Hon Y SALELO can
be usuallypgaierh 1ythe:direatioprinwhich e Bl s haim T pes ResadH et 25 As Bl dtisce
possible to smoothly rotate the pulley 15 using the ball chain 7. [0057]  (6) The synthetic-resin case
10 is rotefadly sp dperecthytihe g ef 8 hansiciee mdtad motafienplatdoid fsatiecte dritptivereadee 10.
Thus, the case 10 and the rotation plate 14 can be smoothly rotated with respect to the spindle 8.
[0058] 2aPHGR&HMN of the drive gear 16 is transmitted through the intermediate gear 17 to the

transmisi iar 18. Thus, it is possible to match the rotation directions of the drive gear 16 and the
transmission gear 18. As a result, when

10 (3) Since the case 10 supporting the pulley 15, the drive gear 16, and the
intermediate gear 17, and the rotation plate 14 attached to the case 10 hang
from the spindle 8 of the winding shaft 3, the case 10 and the rotation plate 14 do

not protrude toward the room.

[0055]
15 (4) The case 10 and the rotation plate 14 vertically hang from the spindle 8
by self-weight. Accordingly, whether the frame 1 is -ceiling-mounted,

face-to-face-mounted, or mounted on a diagonal wall, it is possible to hang down
the case 10 and the rotation plate 14 from the spindle 8 without requiring such
as replacement of the guide member.
20 [0056]
(5) When the ball chain 7 is pulled down diagonally, the case 10 and the
rotation plate 14 rotate integrally in such a manner to be inclined. Accordingly,
the aperture 29 through which the ball chain 7 is drawn out from the case 10
can be usually located in the direction in which the ball chain 7 has been pulled.
25  As aresult, it is possible to smoothly rotate the pulley 15 using the ball chain 7.
[0057]
(6) The synthetic-resin case 10 is rotatably supported by the spindle 8, and
the metal rotation plate 14 is attached to the case 10. Thus, the case 10 and the

rotation plate 14 can be smoothly rotated with respect to the spindle 8.

13



5 raising or lowering the screen 4, it is possible to operate the ball chain 7 in the same direction as the
direction in which the winding shaft 3 is directly rotated by the pulley 15. [0059] (8) The case 10
housing the drive gear 16, the intermediate gear 17, and the 10 transmission gear 18, and the rotation
plate 14f§68%(rgﬁned in such a manner to be axisymmetric in the front-back directions with respect to
the spindle ounted on the support bracket 2a. Thus, the operation apparatus 6 can be mounted on

any of the rightzprehigiisAdsr Shthaxfr ArA%ad eshlis e RRSTHMIR 8RR E R EreRBdIateSEch o

both right-side operation and left-side 15 operation. [0060] The above embodiment may be carried
out in thel oliowitigemodedfifdjon gByromBtindlthasntérnediaiesibby 16, thadiveheardtGtiay be
meshed with 20 the transmission gear 18. In this case, the rotation directions of the pulley 15 and the

winding SHagctians it thsterbe g5662] Rondishottre pmisyieresatrbAsmie @ EeHe windsg shaft

using transmission echanlsnﬁlgb%ther than the[ Sear train,.for examp‘,lﬁbatﬂrglgglpe . 25[0p63] he In

the abovléaé%ggoﬁ’r%e%‘f‘f?ﬁlen% nd ﬂeéasnbééeh 8RBa gesté)nce)%%ample of a'sun |g‘r‘r‘11tn shielf?:iiFlg

apparat%ﬁﬁ%v%ﬁi‘%tfbﬁ aReIAHRRRRIANS &E%Rﬁé%ﬁ&i’ﬁg%@@@ Redﬁ@ét'l@('i@{ﬂm%yas
well as in roll-up curtains, pleated screens, and the like. [0064] ~ The sunlight shielding apparatus

may inclutde @hlkierldolding the case 10 and the rotation plate 14 on the support bracket 2a at any
angle. The holder includes, for example, a first engaging portion disposed on the support bracket 5 2a
and a se%@ié%ngaging portion which is disposed on at least one of the case 10 and the rotation plate

L4 and can g EBRged W SRR O et £ 4R 1A PR RE BRI T M Ol
10 transmission gear 18, and the rotation plate 14 are formed in such a manner to
be axisymmetric in the front-back directions with respect to the spindle 8
mounted on the support bracket 2a. Thus, the operation apparatus 6 can be
mounted on any of the right and left ends of the frame 1. As a result, the
operation apparatus 6 can be used for both right-side operation and left-side
15  operation.
[0060]
The above embodiment may be carried out in the following mode.
[0061]
By omitting the intermediate gear 17, the drive gear 16 may be meshed with
20 the transmission gear 18. In this case, the rotation directions of the pulley 15
and the winding shaft 3 are not matched.
[0062]
‘Rotation of the pulley may be transmitted to the winding shaft using
transmission mechanisms other than the gear train, for example, a timing belt.
25 [0063]
‘In the above embodiment, the roll blind has been described as one example
of a sunlight shielding apparatus. However, the operation apparatus of the
present invention can be used in roll blinds, as well as in roll-up curtains,

pleated screens, and the like.
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2a, 2b: support bracket, 3: winding shaft, 4: sunlight shielding material (screen), 6: operation
apparatus, 7: operation cord (ball chain), 8: spindle, 10: drive mechanism (case), 11: through hole, 12:
shaft, 14: rotation plate, 15: pulley, 16, 17, 18: transmission mechanism (drive gear, intermediate gear,

15 transr@ﬁﬁgrn gear), 28: guide (cover) CLAIMS 1. An operation apparatus for a sunlight shielding
apparatus, the gunlight shielding apparatus comprising: 5a winding shaft rotatably supported by a pair

of support braghgisdixeHJARIARIATAE SPifRGetusheaplioRtskielding maiersl ¢riEigHeddedegaised

or lowered based on rotation of the winding shatft; a pulley provided in a region adjacent to one
end of thervdnidiegretafipiDatadpeldtion abrel sngpged tvitihclbet Rileyt amy amglieive Tiec hariden
configured to rotationally drive the winding shaft on the basis of an operation of the operation cord,
wherein fRelgflesmitermrisnm Asd: engagEingRablirsuAHaress dhep ihey sveRgiokiasletvith

respect tq 15 the support bracket. and hanging from the support pracket by self-weight: and a
s S S el B AL B AGRBR T Far S o e Ry the
winding $haidtt14e THEQRFIBYRNQARRENE Of Slaidnch JMRteivith or disengaged from the first

engaging portion.

DESCRIPTION OF NUMERALS
10 [0065]
2a, 2b: support bracket, 3: winding shaft, 4: sunlight shielding material
(screen), 6: operation apparatus, 7: operation cord (ball chain), 8: spindle, 10:
drive mechanism (case), 11: through hole, 12: shaft, 14: rotation plate, 15: pulley,
16, 17, 18: transmission mechanism (drive gear, intermediate gear,

15 transmission gear), 28: guide (cover)
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20the case comprises a synthetic resin and is rotatably supported by a spindle fixed to the support
bracket, and a rotation plate comprising a metal plate is attached to the case. 3. The operation
apparatus of claim 2, wherein 25the case comprises a through hole through which the spindle can be
passed and a shaft adjacent to the through hole,%a‘mltﬂ&rotation plate is fitted to the shaft. 4. The
operation apparatus of claim 2 or 3, wherein  the pulley and the transmission mechanism are
supported between the case and the rotation plate. 5. The operation apparatus of any one of claims 2
to 4, wherein 5the sunlight shielding apparatus further comprises a holder holding the case and the

rotation platéan dipesagportdpackettasalfiyrangleufliphe oerdtion @ ppapatcstakclaine 1swhbpdin
a base end of the case is rotatably supported by the spindle fixed to the 10 support bracket, the

transmisSBIcIAERA ARHATCS D GSEBRI YRty of spur gears,  the first spur gear in the train of the
spur,gears 1s BO%E%{HEQE?QMV%’SF&%P# lé%}/pggﬁed by a pair of support brackets fixed to a

mounting surface;
a sunlight shielding material configured to be raised or lowered based on
rotation of the winding shaft;
a pulley provided in a region adjacent to one end of the winding shaft;
10 an operation cord engaged with the pulley; and
a drive mechanism configured to rotationally drive the winding shaft on the
basis of an operation of the operation cord, wherein
the drive mechanism comprises:
a case rotatably supporting the pulley, being rotatable with respect to
15 the support bracket, and hanging from the support bracket by self-weight; and
a transmission mechanism disposed on the case and configured to

transmit rotation of the pulley to the winding shalft.

2. The operation apparatus of claim 1, wherein
20 the case comprises a synthetic resin and is rotatably supported by a spindle
fixed to the support bracket, and

a rotation plate comprising a metal plate is attached to the case.

3. The operation apparatus of claim 2, wherein
25 the case comprises a through hole through which the spindle can be passed
and a shaft adjacent to the through hole, and

the rotation plate is fitted to the shaft.

4. The operation apparatus of claim 2 or 3, wherein
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the pulley is disposed in such a manner to protrude from the first spur gear 15 toward a center of the
winding shaft in the axial direction thereof and supported by a front end of the case. 7. The operation
apparatus of claim 6, wherein the case is provided with a cover covering the pulley, and 20the cover

protrudes fromﬁthe cape towgrgnth§ center.of the Wind'tr; shaft in the axial gir tiQ[n there;[%1c 8. The
: the pulley an & TANSINISSION Hlec gl? sfl ate supported petweei the case
operation apparattis of-any one of claims 410 7, wherein the transmisSton mechanism Comprises: 25a

drive geg({armed ptagialypyifthe pulley; an intermediate gear meshed with the drive gear; and
a transmission gear configured to transmit rotation of the intermediate gear to the winding shaft. 9. The
operation apparatus of any one of claims 1 to 8, wherein the case is provided with a guide configured

to guide the operation cord, and the guide opens downward. 5 10. The operation apparatus of any one
of claims°t 1S, APt aRPataEH«haRBAnmalineadase Arefrmidaaredich a manner to be

axisymmetric jn front-back directions.  11. An operation apparatus.for a synlight shielding apparatus,
% bF ht S%l??(?ln aP aratu% f%r(ﬁlerp O&’R}?(I)‘%g%ﬁ)@/ %o%eliegcéghr% PHC

the sunlight 1 Shigldiht apparatus cComprising: ~ a winding s suppor y a pair of
support bragkets fxet: e RIMRM ItEWIa%Re support bracket at any angle.

6. The operation apparatus of claim 1, wherein
a base end of the case is rotatably supported by the spindle fixed to the
10  support bracket,
the transmission mechanism comprises a plurality of spur gears,
the first spur gear in the train of the spur gears is formed integrally with the
pulley, and
the pulley is disposed in such a manner to protrude from the first spur gear
15 toward a center of the winding shaft in the axial direction thereof and supported

by a front end of the case.

7. The operation apparatus of claim 6, wherein
the case is provided with a cover covering the pulley, and
20 the cover protrudes from the case toward the center of the winding shaft in

the axial direction thereof.

8. The operation apparatus of any one of claims 4 to 7, wherein
the transmission mechanism comprises:
25 a drive gear formed integrally with the pulley;
an intermediate gear meshed with the drive gear; and
a transmission gear configured to transmit rotation of the intermediate

gear to the winding shatft.
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a sunlight shielding material configured to be raised or lowered based on rotation of the winding shaft;
15a pulley in a region adjacent to one end of the winding shaft; an operation cord engaged with the
pulley; and a drive mechanism configured to rotationally drive the winding shaft on the basis of an
operatlorbo ﬁera Pgncgrd E\MA rein e rgnv?1 éne nlsm (iOJ['B |sesnb Oa case rotatably
supporting the pu angln rom e suppé’rtobra&e? elng rotatapie with respect to the

support brackeh QR RaGH R N-SEER %@Hﬂ%ﬁ%@%wgﬂﬁ@g 1 &8 K181 GATERHRORHIM o a

pulling angle in front-back directions of the operation cord; and a transmission mechanism
disposed on thkegsadmdpeniglvactositransmit rotation of the pulley to the winding shatft.

5 10. The operation apparatus of any one of claims 1 to 9, wherein
the drive mechanism and the case are formed in such a manner to be

axisymmetric in front-back directions.

11. An operation apparatus for a sunlight shielding apparatus, the sunlight

10  shielding apparatus comprising:

a winding shaft rotatably supported by a pair of support brackets fixed to a
mounting surface;

a sunlight shielding material configured to be raised or lowered based on
rotation of the winding shaft;

15 a pulley in a region adjacent to one end of the winding shaft;

an operation cord engaged with the pulley; and

a drive mechanism configured to rotationally drive the winding shaft on the
basis of an operation of the operation cord, wherein

the drive mechanism comprises:

20 a case rotatably supporting the pulley, hanging from the support
bracket, and being rotatable with respect to the support bracket in front-back
directions in such a manner to be inclined at an angle corresponding to a pulling
angle in front-back directions of the operation cord; and

a transmission mechanism disposed on the case and configured to

25 transmit rotation of the pulley to the winding shaft.
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